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DETAILED ACTION 



Claim Rejections - 35 USC § 112 



1. 



The following is a quotation of the second paragraph of35U.S.C. 112: 



The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 



2. Claims 1-24 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 is rejected as indefinite because the instantly claimed method lacks a final 
process step that clearly relates back to the preamble. For the method of claim 1, the preamble 
of the instantly claimed method is drawn to a method for the identification of cytosine 
methylation patterns in genomic DNA samples while the final process step is that of assignment 
of the peak pattern obtained from the mass spectra to the methylation pattern and comparison of 
the new data with a database and it is thus unclear as to whether the instantly claimed method is 
drawn to a method for the identification of cytosine methylation patterns in genomic DNA 
samples or rather assignment of the peak pattern obtained from the mass spectra to the 
methylation pattern and comparison of the new data with a database . Method claim requires a 
last step or phrase in the last step that states the accomplishments of the goals for the method 
which were stated in the method's preamble. Claim 1 lacks such a last step and are confusing 
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because the additional method step is not sufficiently set forth. While minute details are not 
required in method claims, at least the basic steps must be recited in a positive, active fashions. 
See Ex parte Erlich, 3 USPQ2dl01 1, p. 101 1 (Bd. Pat. Applicant. Int. 1986). It is suggested that 
an amended claim more clearly describing the intended steps be submitted. 

Claim 1 recites the limitations "the identification" in the first line, "the non-hybridized 
probes" in step (e) and "the sample holder" in step (f), and "the peak pattern", "the methylation 
pattern", and "the new data" in step (g). There are insufficient antecedent basis for these 
limitations in the claim. 

Claim 19 is rejected over the improper use of Markush language. The phrase, "nucleic 
acid molecules are selected from the group consisting of is suggested to be used. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-5, and 7-23 are rejected under 35 U.S.C. 103 (a) over Herman et al. (U.S. Patent 
6,265,171 Bl) (July 24, 2001) in view of Koster (U.S. Patent 5,605,798) (February 25, 1997). 

Herman et al teach a method for the identification of cytosine methylation patterns in 
genomic DNA samples (Abstract) characterized in that: 
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a) a genomic DNA sample is treated chemically in such a way that cytosine and 5- 
methylcytosine react differently and a different base pairing behavior of the two products is 
obtained in the duplex (Examples 1-2, and Column 23, line 66 to column 24, line 7 and column 
5, line 33 to column 6, line 37 and Claim 1); 

b) portions of the thus-treated DNA samples are enzymatically amplified (Example 2, 
Column 24, lines 4-27 and claim 1); 

c) the amplified portions of the thus-treated DNA samples are bound to a surface (in this 
case polyacrylamide gels) (Figures 1 and 2 and Example 2); 

d) a set of probes of different nucleobase sequences, each of which contains the 
dinucleotide sequence 5'-CpG-3' at least once, are hybridized to the immobilized DNA samples 
(Figure 1 and Example 2, Column 23, line 27 to column 24, line 3); 

e) the non-hybridized probes are separated (inherently in this case by the Southern blot 
technique) (Example 2 and Figure 1); 

Herman et al teach a method, further characterized in that the immobilized 
complementary oligonucleotide sequences contain modified bases, ribose or backbone units 
(Example 2, Figures 1 and 2). 

Herman et al teach a method, further characterized in that the genomic DNA sample is 
propagated in b) in the form of several amplified fragments, so that at least 0.01 % of the total 
genome is amplified (Example 1). 
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Herman et al teach a method, further characterized in that the mixture of amplified DNA 
fragments is bound to a surface, on which a multiple number of different points is arranged, each 
of which can bind different portions of the amplified DNA sample (Figure 1). 

Herman et al teach a method, further characterized in that a set of probes is used in d), 
which contains the dinucleotide sequence 5'-CpG-3' only once in each probe and the probes 
otherwise contain either no cytosine or no guanine bases (Column 1 8, SEQ ID No: 130). 

Herman et al teach a method, further characterized in that a bisulfite solution is used 
together with other reagents for the specific or sufficiently selective conversion of cytosine to 
uracil (Column 6, lines 7-25 and Example 1, Column 22, lines 24-36). 

Herman et al do not teach a method wherein the hybridized probes are analyzed in a mass 
spectrometer and the position of the probes on the sample holder permits a classification of the 
hybridizing DNA sample. 

Koster teaches a method wherein the hybridized probes are analyzed in a mass 
spectrometer and the position of the probes on the sample holder permits a classification of the 
hybridizing DNA sample (Abstract, Examples 1-2, Figures 10-11, Column 4, lines 25-55, and 
claim 1). 

Herman et al do not teach a method, further characterized in that one or more amplified 
genomic DNA fragments are immobilized in step c) by hybridization with complementary 
oligonucleotide sequences, which are covalently bound to the surface. 
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Koster teaches a method further characterized in that one or more amplified genomic 
DNA fragments are immobilized in step c) by hybridization with complementary oligonucleotide 
sequences, which are covalently bound to the surface (Figures 1 and 4 and Example 1 and Claim 
4). 

Herman et al do not teach a method, further characterized in that a covalent or 
electrostatic cross-linking of the genomic DNA fragments with the oligonucleotide bound to the 
surface results after hybridization. 

Koster teaches a method, further characterized in that a covalent or electrostatic cross- 
linking of the genomic DNA fragments with the oligonucleotide bound to the surface results after 
hybridization (Figures 1-4 and Column 7, line 54 to column 8, line 60). 

Herman et al do not teach a method, further characterized in that the hybridized probes 
are stripped from the immobilized amplified DNA samples before, after or by contact with a 
matrix. 

Koster teaches a method, further characterized in that the hybridized probes are stripped 
from the immobilized amplified DNA samples before, after or by contact with a matrix (Column 
10, line 65 to column 11, line 10). 

Herman et al do not teach a method, further characterized in that the probes are nucleic 
acids, which bear one or more mass tags including charge tags. 
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Koster teaches a method, further characterized in that the probes are nucleic acids, which 
bear one or more mass tags including charge tags (Column 9, line 54 to Column 10, line 15 and 
Figure 6C). 

Herman et al do not teach a method, further characterized in that the probes are modified 
nucleic acid molecules. 

Koster teaches a method, further characterized in that the probes are modified nucleic 
acid molecules (Column 9, lines 54-67). 

Herman et al do not teach a method, further characterized in that the modified nucleic 
acid molecules are PNAs, or alkylated phosphorothioate nucleic acids. 

Koster teaches a method, further characterized in that the modified nucleic acid 
molecules are PNAs, or alkylated phosphorothioate nucleic acids (Column 9, lines 8-27). 

.Herman et al do not teach a method, further characterized in that the probes are prepared 
by combinatory synthesis. 

Koster teaches a method, further characterized in that the probes are prepared by 
combinatory synthesis (Column 9, lines 61-67). 

Herman et al do not teach a method, further characterized in that different base structural 
units are labeled in such a way that the each of the probes synthesized from them can be 
distinguished from their mass in the mass spectrometer. 
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Koster teach a method, further characterized in that different base structural units are 
labeled in such a way that the each of the probes synthesized from them can be distinguished 
from their mass in the mass spectrometer (Figure 8). 

Herman et al do not teach a method, further characterized in that the probes are prepared 
as sublibraries and these are provided with different mass and/or charge tags. 

Koster teach a method, further characterized in that the probes are prepared as 
sublibraries and these are provided with different mass and/or charge tags (Column 10, lines 1- 
65). 

Herman et al do not teach a method, further characterized in that matrix-assisted laser 
desorption/ionization mass spectrometry (MALDI) is conducted in f). 

Koster teach a method, further characterized in that matrix-assisted laser 
desorption/ionization mass spectrometry (MALDI) is conducted (Column 10, line 66 to column 
11, line 18 and Example 1 and Claims 1 1, 21, and 39). 

It would have been prima facie obvious to one having ordinary skill in the art at the time 
the invention was made to combine and substitute the DNA diagnostic based on mass 
spectrometry of Koster in the method of detection of methylated nucleic acid using agents which 
modify unmethylated cytosine and distinguish modified methylated and unmethylated nucleic 
acids of Herman et al. since Koster states, "In addition, because the instant disclosed processes 
allow the nucleic acid fragments to be identified and detected at the same time by their specific 
molecular weights (an unambiguous physical standard), the disclosed processes are also much 
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more accurate and reliable than currently available procedures (Column 4, lines 50-55)." An 
ordinary practitioner would have been motivated to combine and substitute the DNA diagnostic 
based on mass spectrometry of Koster in the method of detection of methylated nucleic acid 
using agents which modify unmethylated cytosine and distinguish modified methylated and 
unmethylated nucleic acids of Herman et al. in order to achieve the express advantages, as noted 
by Koster, of processes which allow the nucleic acid fragments to be identified and detected at 
the same time by their specific molecular weights (an unambiguous physical standard), and 
which are also much more accurate and reliable than currently available procedures. 
5. Claims 1-23 are rejected under 35 U.S.C. 103 (a) over Herman et al. (U.S. Patent 
6,265,171 Bl) (July 24, 2001) in view of Koster (U.S. Patent 5,605,798) (February 25, 1997) 
further in view of Katouzian-Safadi et al (Biochimie, (1994), Vol. 76, (2), pages 129-132). 

Herman et al. in view of Koster teach the method of claims 1-5, and 7-23 as described 

above. 

Herman et al. in view of Koster do not teach the method, further characterized in that the 
oligonucleotide bound to the surface contain 5-bromouracil structural units. 

Katouzian-Safadi et al. teach the method, further characterized in that the oligonucleotide 
bound to the surface contain 5-bromouracil structural units (Summary and Results Section). 

It would have been prima facie obvious to one having ordinary skill in the art at the time 
the invention was made to combine and substitute the oligonucleotide containing 5-bromouracil 
structural units of Katouzian-Safadi et al. in the mass spectrometric method of detection of 
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methylated nucleic acid using agents which modify unmethylated cytosine and distinguish 
modified methylated and unmethylated nucleic acids of Herman et al in view of Koster since 
Katouzian-Safadi et al state, "The substitution of thymine by 5-bromouracil in DNA increases 
the photocrosslinking yield, and reduces the direct damages to both DNA and protein (Summary, 
second sentence)." An ordinary practitioner would have been motivated to combine and 
substitute the oligonucleotide containing 5-bromouracil structural units of Katouzian-Safadi et al. 
in the mass spectrometric method of detection of methylated nucleic acid using agents which 
modify unmethylated cytosine and distinguish modified methylated and unmethylated nucleic 
acids of Herman et al in view of Koster in order to achieve the express advantages, as noted by 
Katouzian-Safadi et al., of the substitution of thymine by 5-bromouracil in DNA , which 
increases the photocrosslinking yield, and reduces the direct damages to both DNA and protein. 
6. Claims 1-5, and 7-24 are rejected under 35 U.S.C. 103 (a) over Herman et al. (U.S. 

Patent 6,265,171 Bl) (July 24, 2001) in view of Koster (U.S. Patent 5,605,798) (February 25, 
1997) further in view of Stratagene Catalog (1988, Page 39). 

Herman et al in view of Koster expressly teaches the claims 1-5, and 7-24 as described 
above in detail. 

Herman et al. in view of Koster do not teach the motivation to combine all the reagents 
for identification of cytosine methylation patterns in a genomic DNA samples in the form of a 
kit. 

Stratagene catalog teaches a motivation to combine reagents into kit format (page 39). 
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It would have been prima facie obvious to one having ordinary skill in the art at the time 
the invention was made to combine a suitable container, a sample holder for a mass 
spectrometer, all the reagents for identification of cytosine methylation patterns in a genomic 
DNA samples , as taught by Herman et al. in view of Koster into a kit format as discussed by 
Stratagene catalog since the Stratagene catalog teaches a motivation for combining reagents of 
use in an assay into a kit, "Each kit provides two services: 1) a variety of different reagents have 
been assembled and pre-mixed specifically for a defined set of experiments. Thus one need not 
purchase gram quantities of 10 different reagents, each of which is needed in only microgram 
amounts, when beginning a series of experiments. When one considers all of the unused 
chemicals that typically accumulate in weighing rooms, desiccators, and freezers, one quickly 
realizes that it is actually far more expensive for a small number of users to prepare most buffer 
solutions from the basic reagents. Stratagene provides only the quantities you will actually need, 
premixed and tested. In actuality, the kit format saves money and resources for everyone by 
dramatically reducing waste. 2) The other service provided in a kit is quality control", 
(page 39, column 1). 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arun Chakrabarti, Ph.D., whose telephone number is (703) 
306-5818. The examiner can normally be reached on 7:00 AM-4:30 PM from Monday to 
Friday. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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supervisor, Gary Jones, can be reached on (703) 308-1 152. The fax phone number for this 
Group is (703) 305-7401. Any inquiry of a general nature or relating to the status of this 
application or proceeding should be directed to the Group receptionist whose telephone number 
is (703) 308-0196. 




Arun Chakrabarti, 



Patent Examiner, 
December 10, 2001 



